A novel aerobic, Gram-stain-negative and non-motile bacterial strain, designated ED7 T , was isolated from grass-field soil in Cheonan, Korea. Strain ED7 T utilized methanol and methylamine, but not formate, as carbon and energy sources. The strain was able to grow at 20-42 C (optimum 30-35 C), at pH 7.0-8.5 (optimum pH 7.5-8.0), and in the absence of NaCl. According to the similarities of the 16S rRNA gene sequences, strain ED7 T was most closely related to the genera Labrenzia ( 93.3 % 16S rRNA gene sequence similarity), Pleomorphomonas ( 93.1 %) and Prosthecomicrobium ( 93.1 %). A phylogenetic analysis based on the 16S rRNA gene sequence of strain ED7 T revealed that it was affiliated with the family Methylocystaceae, being most closely related to the genus Pleomorphomonas. In contrast to Pleomorphomonas koreensis and Pleomorphomonas oryzae, strain ED7 T did not contain the nifH gene. The DNA G+C content of the genomic DNA of strain ED7 T was 71.8 mol%.
The family Methylocystaceae was proposed as a member of the order Rhizobiales within the class Alphaproteobacteria [1] . The family contains the genera Albibacter, Hansschlegelia, Methylocystis, Methylopila, Methylosinus, Pleomorphomonas and Terasakiella [2] . In addition to these seven genera, Chenggangzhangella was reported as a novel genus of the family Methylocystaceae at the time of writing this manuscript [3] . Some of the genera such as Pleomorphomonas and Terasakiella are distantly related to the other members of the family Methylocystaceae according to the 16S rRNA gene phylogenetic trees [2] . Cells of the strains belonging to the family Methylocystaceae are Gram-stainnegative and aerobic bacteria, and are able to utilize methane and its derivatives as carbon sources. Hence, they are classified as type II methanotrophs [2] .
In an attempt to isolate novel bacteria, strain ED7 T was identified during an investigation of organisms that were isolated from grass-field soil collected near a stream in Cheonan, Korea (36 50¢ 12.13¢¢ N 127 10¢ 22.66¢¢ E). Based on phenotypic, chemotaxonomic and phylogenetic analyses, strain ED7 T is suggested to represent a novel species of a new genus within the family Methylocystaceae.
Samples were serially diluted and incubated on R2A agar plates using the standard dilution plating technique at 30 C. The R2A agar (Lab M) plates contained (1 À1 ): 0.5 g yeast extract, 0.5 g meat peptone, 0.5 g casamino acids, 0.5 g glucose, 0.5 g starch, 0.3 g dipotassium hydrogen phosphate, 0.05 g magnesium sulphate and 0.3 g sodium pyruvate. After incubation for 3 days, a white colony was isolated and designated as ED7 T . The isolate was routinely incubated on R2A agar plates at 30 C, and then preserved with 20 % glycerol (v/v) at À70 C. Strain ED7 T has been deposited in the Korean Collection for Type Cultures (as KCTC 42450 T ) and the Japan Collection of Microorganisms (as JCM 30603 T ).
Cell morphology was examined using a light microscope (Zeiss Axioskop 40) with cells grown on R2A agar at 30 C for 3 days. Cell motility was determined by the hanging-drop method [4] using the light microscope. Gliding motility was examined by observing the spread of colony edges on R2A agar [5] and by microscopic observation of the hanging drops of an R2A broth culture [6] under a CHT microscope (Olympus). Gram staining was performed using a Gram stain kit (BD) according to the manufacturer's instructions. Growth of strain ED7 T on minimal medium K was tested with methanol (0.5 %, v/v), formate (0.05 %, w/v) and methylamine (0.3 %, v/ v). The minimal medium K contained (g l À1 ): KH 2 PO 4 (2.0), (NH4) 2 SO 4 (2.0), NaCl (0.5), MgSO 4 . 7H 2 O (0.025) and FeSO 4 . 7H 2 O (0.002). Growth of strain ED7 T on R2A agar was assessed at different temperatures (4, 20, 25, 30, 35, 37, 40, 42 and 45 C) . Growth in R2A broth at pH 5, 6, 7, 8, 9 and 10 was checked. Growth of the strain was also tested on tryptone soy agar (TSA; 1.7 % tryptone, 0.3 % soy peptone, 0.5 % sodium chloride, 0.25 % dipotassium hydrogen phosphate, 0.25 % dextrose and 1.5 % agar), and nutrient agar (NA; 0.5 % peptone and 0.3 % beef extract). NaCl tolerance (0-3 % NaCl, w/v, at intervals of 1 %) was measured in R2A broth at 30 C. Oxidase activity was examined using 1 % N,N,N,N-tetramethyl-1,4-phenylenediamine, and catalase activity was determined in 3 % aqueous hydrogen peroxide solution. Anaerobic growth was examined on R2A (0 % NaCl) at 30 C for 7 days according to the manufacturer's instructions (BD GasPak EZ Anaerobe Container System Sachets). For the following biochemical tests, cells were grown on R2A agar at 30 C. Hydrolysis of Tween 80, agarose, casein, DNase, CM-cellulose and starch was determined by the method of Smibert and Krieg [7] . Other biochemical and physiological properties of strain ED7 T were examined using API 20NE, API 50CH and API ZYM strips (bioM erieux) according to the manufacturer's instructions.
Whole-cell fatty acids from cells that were grown on R2A agar for 3 days at 30 C were analysed using gas chromatography/mass spectrometry with the prepared samples according to the instructions for the Microbial Identification System [8] . All strains grew under the same physiological conditions. Respiratory quinones and polar lipids were extracted, resolved by two-dimensional TLC, and identified as described previously [9, 10] . The G+C content of the chromosomal DNA of strain ED7 T was determined using reversed-phase HPLC analysis of deoxyribonucleosides as described by Mesbah et al. [11] .
Genomic DNA of strain ED7 T was extracted using an Insta-Gene Matrix Kit (BIO-RAD). The 16S rRNA gene sequence was amplified using PCR with two sets of universal bacterial primers, 27F (5¢-AGAGTTTGATCMTGGCTCAG-3¢) and 1492R (5¢-TACGYTACCTTGTTACGACTT-3¢), as well as 518F (5¢-CCAGCAGCCGCGGTAATACG-3¢) and 800R (5¢-TACCAGGGTATCTAATCC-3¢) [12] . The PolF (5¢-TGCGAYCCSAARGCBGACTC-3¢) and PolR (5¢-ATSGC-CATCATYTCRCCGGA-3¢) primer set was used for the PCR of the nifH gene as described by Poly et al. [13] . Sequencing of the 16S rRNA gene was conducted as described previously [14] . A fragment (1404 bp) of the 16S rRNA gene was obtained. Sequence similarities of the 16S rRNA gene between strain ED7 T and related taxa were calculated using the BLAST [15] and EzTaxon-e [16] identification applications. The 16S rRNA gene sequence of strain ED7 T was aligned with those of related species using the SILVA algorithm [17] . Phylogenetic trees were reconstructed using the MEGA application (version 6) with different algorithms including the neighbour-joining (NJ) and maximum-likelihood (ML) methods [18] . Tamura's 3-parameter model was used [19] . Alignment gaps and missing information at all sites were removed before the reconstruction (complete-deletion option). Escherichia coli KCTC 2441 T (GenBank accession number EU014689) was used as an outgroup. The robustness of the trees was evaluated by the bootstrap resampling method with 1000 iterations.
Strain ED7 T was a Gram-stain-negative, aerobic, non-motile and rod-shaped (0.8-1.0 µm in diameter and 1.0-1.8 µm in length) bacterium. Strain ED7 T grew well in liquid minimal medium K with methylamine or methanol, but not formate. Cells formed greyish-white colonies on R2A agar after incubation at 30 C for 3 days and grew well in R2A, TSA and NA media but not under anaerobic conditions. Strain ED7 T was positive for catalase and oxidase activities. Strain ED7 T grew at 20-42 C (optimum 30-35 C) and at pH 7.0-8.5 (optimum pH 7.5-8.0). Growth only occurred in the absence of NaCl but not in the range of 1-3 % (w/v) NaCl (at intervals of 1 %) on R2A agar. The major fatty acids (>5 %) of strain ED7 T were summed feature 8 (C 18 : 1 !7c and/or C 18 : 1 !6c), summed feature 2 (C 14 : 0 3-OH and/or C 16 : 1 iso I), C 16 : 0 3-OH, and 11-methyl C 18 : 1 !7c. The major polar lipid components of strain ED7 T were phosphatidylcholine, phosphatidylglycerol, phosphatidylethanolamine and an unknown aminophospholipid. (Fig. S1 , available in the online Supplementary Material). The major isoprenoid quinone was ubiquinone 10 (Q-10). Other physiological properties of strain ED7 T are described in Tables 1 and S1, and in the genus description.
A comparative analysis of 16S rRNA gene sequences revealed that strain ED7 T exhibited the highest sequence similarity of 93.3 % to Labrenzia aggregata B1 T and Labrenzia alba 5OM6 T , 93.1 % to members of the genus Pleomorphomonas, and 93.1 % to Prosthecomicrobium pneumaticum VKM B-1389. Phylogenetic trees reconstructed by the NJ and ML algorithms concordantly suggested that strain ED7 T was distant from other genera within the family Methylocystaceae and closest to the genus Pleomorphomonas (Figs 1, S2 and S3) . In contrast to Pleomorphomonas oryzae and Pleomorphomonas koreensis, strain ED7 T did not contain the nifH gene ( Fig. S4 ), suggesting that it may not fix nitrogen. In addition, strain ED7 T showed a relatively high DNA G+C content and was unable to grow in the presence of NaCl, distinguishing it from the other genera in the family Methylocystaceae ( Table 1 ). The fatty acid profile of strain ED7 T also indicated that the strain was distinct from its closest genus Pleomorphomonas as well as the other genera in the family Methylocystaceae (Tables 1 and S1). Overall, strain ED7 T could not be characterized as a member of any recognized genera, thus representing a novel genus within the family Methylocystaceae. Exhibits the following characteristics in addition to those in the genus description. Colonies are greyish-white after cultivation on R2A, TSA or NA at 30 C for 3 days. Growth occurs at 20-42 C (optimum 30-35 C) but not at 4 or Growth is observed in minimal medium K with methanol and methylamine, but not formate as carbon and energy sources. Unable to grow in the presence of NaCl. Able to degrade agarose but not Tween 80, casein, DNase, CM-cellulose and starch. Positive reactions for aesculin hydrolysis, b-galactosidase and urease activity. Assimilates D-glucose, Larabinose, D-mannose and malic acid, but not D-mannitol. Positive for trypsin, esterase (C4), leucine arylamidase, naphtol-AS-BI-phosphohydrolase, a-galactosidase and bgalactosidase, but negative for alkaline phosphatase, esterase lipase (C8), lipase (C14), valine arylamidase, crystine arylamidase, a-chymotrypsin, acid phosphatase, b-glucuronidase, a-glucosidase, b-glucosidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. Utilizes D-arabinose, L-arabinose, D-ribose, D-xylose, L-xylose, Dgalactose, D-glucose, D-fructose, D-mannose, L-rhamnose, Dmannitol, D-sorbitol, aesculin, salicin, cellobiose, maltose, Dlyxose, D-fucose, L-fucose and potassium 5-ketogluconate, but not glycerol, erythritol, D-adonitol, L-sorbose, dulcitol, inositol, methyl a-D-mannopyranoside, methyl a-D-glucopyranoside, N-acetylglucosamine, arbutin, lactose, melibiose, sucrose, trehalose, inulin, D-melezitose, raffinose, xylitol, gentiobiose, D-turanose, D-tagatose, D-arabitol, L-arabitol, potassium gluconate and potassium-2-ketogluconate.
The type strain, ED7 T (=JCM 30603 T =KCTC 42450 T ), was isolated from grass-field soil collected near a stream in Cheonan, Korea. The G+C content of the genomic DNA of the type strain is 71.8 mol%. 
Funding information

